Z::::\::Enineering EH HUESKER

0912006




Source:
Ground Engineering

51 HUESKER

0912006

PLANES ON A SNAKE

With three planes and sweeping curves, the geometry of an embankment
for Bodmin's A30 bypass required close attention to detail on site. Damon

Schiinmann reports.

wier the
, I larly hit
by tall vehicdes - just one reason
why the single c.lnia}-_t'w.w needed
1 be improved.

The A3 i Cornwall®s main road
link 10 the rest of the UK, and an
11.5km setion from Bodmin 1o
IndianQueensis now beingupgraded
and widened in a £93M project (of
which £60M is consiruction costs)
for the Highw,

“Gioss Moor
jams and there Iway bridge
|lron Bridge] that pets hit ai least
onge a month,” says Tony De Jager,
design manager for main contractor
Alfred McAlpine, “This new road
will be'all dual camageway where
the old one single i

MeAlpine and consuliant Scott
Wilsom |{~.‘ii1.-i$ﬂ that where the
road crosses a valley at Holywell,
changing the desipn from a viaduct
1o a high embankment would save
millions of pounds.

This was partly because there were
to be arcas of cut at cither end of

Iml: Bridge, which carnics the Par

s 8

the site that would provide suitable
stone fill for the embankmem

A reinforced soil slope was chosen
vo minimise land take and reduce fill
volumes Huesker won the £90 000
geasynthetic  contract  to  supply
50,0000 of Fortrac progrid ranging
wdh from 35N 1o 110N, and

e 25142 erosion mesh for the
insicle of the front faces,

Huesker applications  engineer
Miall Corney says: “The structure,
at 22m high, is without doubt the
largest reinforced soil slope in the
UK supporting a dual carriageway,
and is arguably the highest reinforced
slope in the country,”

The Faolywell underpass embank-
ment 15 oin the centre of the A30
upgrade project and will incorporate
a culver: 1o allow a local farmer
erass it The embankment is being
built with & 63° face 1o further
reduee land take,

Construction @ in two phases:
the lowser, 12m high tier will be
separated from the 10m high tier
above by o bench on which the
underpass will st Site workers

will build the second Ber over and
around this passage.

The first ver will indude a
stream culvert and an underpass
for wildlife, which includes otters,
badgers, snakes, lizards and some
protecied species

Because the embankmen’s shape
is complex, gefiing it rght required
close anention 1o detail.

“We've got three plancs here
that make o hard 10 desipn for”
says McAlpine scnior silc engineer
John Speak, & A carmiageway
oricntation is cast-west, then the
culvert and mammal mnnel go
north-gast 1o south-west,

“But the valley's natnral sides are
north-west 1 south-gast and there's
2 10m natural ground fall from one
side of the embankmen: (o the other,
so the culvert is on a grade of abouwt
8% prade, This means we have 1w
account for all these planes making
it difficult to de in the primaries
[primary geogrids]."”

The embankment’s face also
features sweeping curves along its
width, adding further complexity 10

the shape. “It’s a three-dimensional
problem as we normally like geosnd
reinforcement to go in honzontally,”
says Laveence Tomlin, an asso-

ciate at  consultant  Peter  Brett
Associates which provided detailed
construchion drawings, based on a
Huesker design, for subcontractor
Kerbline to work o

Kerbline's construction manager
Andy Cotter says: “You've got
so many curves angles, it makes
it more difficult than working in
straight lines

“The geotexnle  remforcement
detail down the boiom was dilficult
to fit around the concrete slab that
protects  the culveri  pipework.
It looks like the prow of a ship,
but we're pleased with il now it's
finished.”

A stepped  drainage  blankel
underlies the structure to prevent
creating a slip plane on the valley
face, And because the embankment
crosses a valley, it is longer at the top
than at the bottom.

Corney says: "Reinforced  soil
slopes made of granular fills wp
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ta about 40° do nx require a
‘wrap-around’ face siece the soil is
penerally able to be formed at such
cigles aind oo Do Wi crusivi
problems occur.

“However, when you are looking
at much steeper faovs vou hawe
1o ensure that the [l matenal,
especially the vopsoil at the face, 1s
retained,

“To do this the layers of peogrid
buried honzontally within  the
reinfarced soil block extend oul from
the fill and are brought up the fromt
face and wrapped back over the 1op
of the lift of compacted fill, then in
twrn buried by the nex: Lift.”

This sequence is then repeated
with the use of temporary shuiters
or formwiark.

Kerbline is building the Bodmin
embankment with a primary layer
(longer tail fengths and stronger
Fortrac grades) “for every 1m lifi,
with a secondary laver midway
tetween cach primary.

The secondary [layers have
gandard 3m tail length and are all
Fortrac 35kN
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This means site workers form
the face with wraparourd lifts of
500mm, typically backfilled with
25010 Uevp Layers of Gill compacied
to 5% of maximum dry density.

McAlpine public haisyn officer
Alun Jones savs: “Because it's a
design and build, eardy ontractor
involvement job, it has meant we
have barely had 1o dip inio our risk
register for the project.

“We came on board three years
ago and the most obvious benefit
of early involvement was we could
plan the environmental mitigation
in advance.

“If we hadn’t had this we would
have had a six-month delay to cater
for [environmental mitigation] at
the start of the job, which would
have put a couple of million on
the price with the way oil and seeel
costs were going up at the time,”
Jones says.

Work on the Holywell embank-
ment should complete by the end of
this month while the A3l upgrade,
which began in July 2005, is
due o finish in July next year.

Geosynthetic installation

was a challenge. “It's a 3D
problem - we normally like
geogrid reinforcement to go

in horizentally,” says Laurence
Tomlin of consultant Peter Brett
Associates.

Conservation issues

The A3G wgrade passes through
several emvironmentally sensitive
areas, so ocal wildlife had to be

catered for,

Main contractor Alfred McAlpne
has been creating paths for
animals to cross the new road, as
well as relacating others,

“Wie lierwz aboul 18 designated
reptile aress with fencing used to
relocate them, It has an inclined
face 50 thay can get out but not
back in,” says McAlpine public
liaizan officer, Alun Jones, *We
have also zaptured 361 adders,
grass snakes and hzards.”

Scott Wilson environmental
manager Alan Phillips says: “The
otter paths played hell with the
reinforcement design and needed
a lot of thinking.

“It led to quite a bit of mirth
in the office as we tried to think
Iike otters to see how they can
migrate, even to the paint we
used a stuffed otter to see if it
could get hrough the migration
paths.

“But we decided we were better
at thinking like repliles."

Jones adds that while one
badger set had to be closed, and
12 bat bozes were installed.

An archaeological study found
trares of Comish henges — flat
areas surraunded by a ditch
or bank = and a 3500-year-oid
roundhouse,
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~ Containment
- Drainage

= Filtration

= Protection

- Reinforcement
~ Sealing
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~ Stabilisation

Jredem l.!?ﬁ':-;'_ﬂ c€

T

HaTelit* asphalt reinforcement

good bonding

As a majer international
marnufacturer of geosynthetics
with many years ot experience
we provide sound technical,
aconamical, reliozle, stote-of-
the-art solutions.

Geosynthaetics made by HUESKER -
reliability by experiance!
Customized geosynthetics for

~ Soil reinforcement
and foundactions

= Landfill construction

~ Hydraulic engineering

~ Road and rail
construction

Technical advice, design support,
practical solutiors - worldwide.

HU ESKI%R Synthetic GmbH
P.O.Box 1262 - D-48705 Gescher
Tel:  +48(2542) 701-0

Fax:  +49 (Z542) 7 01-499
E-mail: infod@huzsker.de

Engineering with

your angwer to reflective cracking

- HUESKE

durable sm i m

s

osviihe

@ with Geoesy

Hing

neine

2o b

Wisit our web site:
~ www.huesker.com

51 HUESKER

TR e
AL

Early specialist involvement
in projects can bring major
benefits, says Niall Corney.

The H ghways
Agency's early
contractor involvzment
(ECI) procurement
procedure shows that
getring all parties

\ involved at the outset
produces a more successful project.

It allows more scope for
innovation because there is time to
consider new techniques or recent
product developments which can
bring direct benefits, This suggests
consultants should have carlier and
more detailed consultazion with
specialist manufacturers, particularly
in the case of geosynthetics.

Professor John Atkinson, in his recent
Talking Point {(GE May 2006), said:
“Good engineers are irnovative, They
introduce new theories and methods
into their practice; they do not rely on
standards codes and precedents.”

1 believe this sentiment is at the
heart of all suceessful * innovative™
design in this country, Consultants
often feel they must have in-depth
specialist knowledge of all aspects of
geotechnical engineering and would lose
face if they admiued asking advice from
matenal supphers. 1'his 1s an outdated
perception and can damage a project as
the Slinkered repetitior. of old tried and
tested design solutions find their way
time and again onto design drawings.

A consultant should be akin to a GP,
having a broad range of knowledge
and a thorough undersianding of
most ailments, symptoms and the
mo:t common treatment methods,
However, GPs know when they
need to refer to a specialist.

Engineers can show their awareness
of geotechnics, and how fluid its
innovative namure is, by overtly
bringing expertise from outside
organisations to their design process.

This would clearly dzmonstrate their
understanding of the complexities
of some of the more fast-moving
fields and enable them to put their
fingzrs on the pulse of thinking
and practice, allow them to provide
true “value engineering”.

Cf course with any specialist sector,
be it soil reinforcement, ground

POIN

improvement or pile design, there
comes a point where consultants and
contractors have to rely on the expert
advice they sought to a level which
may be beyond their experience but
certainly not their understanding.

For example, the combined
design of piles and a basal
reinforced platform (BRP) in
piled embankments is essential to
providing real ccst efficiency. In
reality the activity is seldom done
at the same time either because of a
lack of BRF® design understanding
or a reluctance to specify specific
materials capable of producing the
most cost-effective pile spacing,

The introduction in recent years of
high strength, low strain geosynthetic
reinforcement materials such as poly
vinyl alcohal (PVA) will lead to a
fundamental shift in the design of
soil reinforcement elements such as
BREPs and reinforced soil slopes.

The issue of strain compatibility
between the soil, grid and piles
can now therefore be addressed
with confidence and a large degree
of emparical acceptance. 'I'hese
products can bring enormous benefits
to the buildability of a project as
well as time and cost savings, but
they need to be considered at the
earliest possible stage of a project
for the full benefit to be realised.

The geosynthetics industry,
now about 40 years old, hasa
wealth of experience and expertise
in manufacturers and suppliers
of geosynthetic materials,

The s0il reinfcreement sector, where
I work, continues to be one of the
worst hieavily studied. This is illusiraied
by the huge range of research projects
in progress around the world,

Continual improvements in
manufacturing techniques and
material processing technology
is allowing a whole new
range of polymess to be used
for soil reinforcement.

I encourage consultants, clients and
contractors to engage at the earliest
opportunity witk those geosynthetics
manufacturers who can provide
focused, detailed design advice and
guidance from their own experienced
geotechnical and civil engineers.
Niall Corey is apphcations engineer
af geosynthetic firm Huesker




